Protective role of CX3CR1 signalling in resident cells of the central nervous system during experimental herpes simplex virus encephalitis.
CX3CR1 is an important chemokine receptor expressed on the surface of microglia and blood leukocytes, including monocytes. Signalling through this receptor influences the immune activity of microglia and monocyte trafficking into the central nervous system (CNS) in several neurological diseases. During experimental herpes simplex virus 1 (HSV-1) encephalitis (HSE), CX3CR1 deficiency has been reported to exacerbate the outcome of the disease. However, the precise contribution of CX3CR1 expressed in resident cells of the CNS or peripheral monocytes in protection against HSE remains unclear. To dissect the role of CX3CR1 during HSE, we reconstituted irradiated C57BL/6 WT and CX3CR1-/- mice with CX3CR1-/- (CX3CR1-/-→WT) and WT (WT→CX3CR1-/-) bone marrow cells, respectively. Our results showed that following intranasal infection with 1.2×106 p.f.u. of HSV-1, mortality rates were significantly higher in CX3CR1-/- (61.7 %) and WT→CX3CR1-/- (66.2 %) compared to WT (16.6 %; P=0.012 and P=0.016, respectively) and CX3CR1-/-→WT animals (20 %; P=0.013 and P=0.011, respectively). Higher mortality rates in CX3CR1-/- and WT→CX3CR1-/- mice were associated with increased infectious viral titres and wider HSV dissemination in brains, as well as an overproduction of inflammatory cytokines and chemokines including IL-1β, IL-6, IFN-γ, C-C motif ligand 2 and C-C motif ligand 5. Furthermore, CX3CR1 deficiency in resident cells of the CNS resulted in excessive and sustained Ly6Chi inflammatory monocyte and neutrophil infiltration into the brain. These data suggest that CX3CR1 deficiency in resident cells of the CNS affects mouse survival, HSV-1 replication control and cerebral inflammatory response whereas its deficiency in the haematopoietic system does not appear to influence the outcome of HSE.